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mm^] mmm 

fife L < ^i^4^^ci£v^^^M^;&-5, J: v izm^^Mff^mti- ^^(DX$> U , 

mmmi<D^mmm.m^it, mB^mmLtcV^mnzisi^^m^B^^cDm^mm 

^mMmizm-^^izm\ ^(D^mmti^, yt(DAM'mizMLxmm.^L<it^n 
izm^'^mti'^. yt(DAm'mizMvx^^n^h<ittnizjS:\,^^^m^iLmit^^ 

[ff#«4] $?>{c, mmm^Bm^m^iz^LxytcDiiimmizm-^^ti. 
i^'^^Bttm^mmmmzm^-t^mmm^^m-tsmn^^^. mmm^Bmoyyt 
(Dmmmmmizi5i-^^m^B^^izj:-ox^c^^mm^jt&.mm^mm-t^m2(D 
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m^me] mmm^m(D^(DAmmizit. AMLtc^^mtm^mmiz 
m^^'^^mm.cD'^^ :7uuyx-fym\-i^t\.x\^^^zt.^nm.t-t^m^miMd, 

m^mi] $?){c, mmm^Bm^m'f-izMLx^o^AmmtmMmtiz 

mmm 1 (Dytm^mm^it. yt(7)mMmizmm^nr^myt^^mmmm^^m 
^ncDmizm^-f^nx^^^ 

[if^«8] -^^iz. mmm^Bm^m^izMi^x^(Dti!,%imizmi-f^n, 
mmm^Bmo)o%. ^(DAmmm^niummmmii^^^^r^mmiz^^-t^m^B 

iznm-t^mmm^^m-t^mM^^Ajxm^^tix\^^^z.ii^!^WLt-t^m^ 

im^m 1 0 ] mmm^Bmrnoy^m^B^^it, ie<d i m^'^^Btim^mm 
mmz:m^-t^mm^n^mL. mm^Bmiz^\,^x. m&^mui.t^^mx\ 
%(DAmmmmi3^x^iiimmmmf)^^^^\>3iz[^i)^oiz'^\,K 'e(D^^^mtj^> 
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[it^:^i2] ^p>{c, mm^^BmBm^KMLxyt(DAMmiiii!,mmt 
t^M^^tmmm^HmBm'f't(Dmizwtif<htix\>^^ 

[0 0 0 1] 

:^^mit, ^^mm^m^^m^^xmm^m^-t^^oizi^r=.nMmmBm^m 

[0 0 0 2] 
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m¥am^mmizn\,^x. i:}^-mm^^7o^(Dizit, m^a^^:^j]y^i^m^^^^ 

^ (Red=R) , m (Green=G) , W (Blue=B) (D3r:><D^mzM 
^5 ^ 3 ?K / N° ^ ; 1/ M V N €> 3 « ^ ^ il ^ S „ 
[0 0 0 3] 

tgltMM^^5^Sg(CfcVNT«, TN (Twisted Nematic ; 4a i:4X^V^>y 

«i± 5: m^p-r s , ^"f-^m-ff^mmzM Lxmm.iirji^j:o izm^^^<7)m^m 
-^(DV^mxm^^-^^ji^mm-t^o 

[0 0 0 4] 

Ell 3tt, nMmm^m^mmizi5\-f^m^^'^:^jimm^mm^m^mLx\'^ 

0 2t)mm^ti. ^(Dmmmizm^mm^^i 0 3ti'^mm^tix\^^^. m^^-^^ 
jviont. TNm^^m^^tc.mmm<D^(Dx&v. \H3<DmmLf£\^^2^<Dm 
^r^tc, :^'7^y^m^^i2Ctir^v<mxmALx\>^^. Ammm^mi o zt 

mtfj:^^oizmM^tix\^^o AMm^ytm I 0 2 (DmMmit. ?k^a°:^;i/i 
0 1 (DA%im(Dmwimmiz^ii^m^'B-'f-(Dmmif\^tm-:^^ii^j^^^^izm 
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[0 0 0 5] 

^111 (D^ib\ AMmm^^ 102 ^mi^-t^. A^mmyt^ 102® 
mmmizm.^-t ^mm:^\^(D^^^ 1 1 2ii, AiifM^«i 0 2^cig^4x$ti^ 

xgL^V%„ Alifm3^=Kl 0 2 1 1 li, r^lC, 

0 1 IZAM-t^o 
[0 0 0 6] 

&^i:#jc{i, Mh^® tactile J; oTM3fe'ffi*^^i:, %(Dmm:^i^t)m^(D^\:^ 
it. ^(Dmm:^m^mMmmyt^i 0 3(DmMmtm-:^mzfjt<'). mMmm^ 

\i^^m.Wikm(D}i^\z].t. ^(D^^^mfs^^mi o o }Ln-is\pi}i^^^^oizWL 
^mMhr=.m.mm%m.^i I i-h"^. mi 3\z^\^r=.^o\z. ^<Dmmis\^^u^ 

[0 0 0 7] 
[#§^ b .i: C) i: 1- S mH] 
t^?>X. 0 1 3 {C^Lfe^^MlCfcv>T, S^.6!JJ&Ml^^;^®^^$:^f 
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0 somj^mnwi^^^WiWimytm'^i i KD^^n^m-r^'^'^mti^&^o 

^m^t, AMmmytwii 0 2izj^^xm.f^^nr=.m-'mm:^\^(Dytm^i i 2ic 
T'r^^i::&^o J5i^3, Hi4T'ii, mmm^^^i 1 1 icttssi-^^t^re-i i 2 

[0 0 0 8] 

sal*^cov^T^#^cmH>a■t^o ?5i^^^ATT'{i. ?KH^^^*^iE(Z) lffltt^H^i:|Bf 
icii, ®«^^M^cfev^T, ±X(Dmmiz-j3i'f^mm'^'?'t)K 3fe$fii 0 0 

mmtiz:&^m^B^^izj:^x. yt(Dmm:^\^i}^mit^'&^n^. roi:e){cL 
AMi^t=.w:^myt(Dybti^m?imytiifc(^'DxmM^n^:itizf^^. 

[0 0 0 9] 
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o 

[0 0 10] 

^c@Hff$tlTv^^o ^^MM^^l 0 5ii, ?Sb^a°:^;h 0 1 mUMmm^mi 
0 3 ^©rafclg«$*iTVNS„ ^^ffi«^^104li, ^g^MlcJsit-S^^cDAIhf 

1 0 5 {i, MMic^i:f^^(Z)mi^ffl!lM^o?SH^^d=-fcj:o 

[0011] 

r<z)J:e)^^fife^cJ3v^T, AI*{R[lM^^i 0 2;b^p,ml^L;^^i:^M)^fi^i>l 1 

mLt^^^iz. m.mmytmi»i 1 iizWi^-t^mm:^\^(D^mi&i 1 4;i)^#§^-r 

So ^^ffi«^^i 0 4*^^ffi|^L7^3^^4)'l 1 4 ^tt^^M^tfi&ij^i 1 nt. 

{C, ?g^/\°:^;i/l 0 ItCAlif-tSo o 1 *^Ji«^t^ffiT'^-5 h ^JCli 

, AMLt^yttiK t-r. mBm(D^(DAMmmmiz^tE-t^m^^^(DmmmB 
^io4tt, ^^fi^jfc, m^Mizi5H^^(DAmmmi^(Dm^m^^iz^^x^ii' 

[0 0 12] 

iiiMmmmiz^^^^m^a^^(Dmm^mzj:'ox. mm^^^i i ijctt5^ 
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t^^^^i 1 5tm.mmytm^i i ic^^ii, ^t^^i^m^i o sc^^Micfcu 

1 0 4, 1 0 5{Cj;oT, M l/'<;i/^^®^Mb*^R&ih$ n > h h ajc#$: 
[0013] 

„ ^(D^t>f£^mKf£^t.. ^^mmmw^^x. -t^tji^^mm^no:!}! 

[0 0 14] 

Mb^^^^S S ^ i: {C S> § □ 

[0 0 15] 
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[0 0 16] 

x%<Dii!,Mmizmi^^n. mBm(Dyt(DiiiMmmmiz:js\-f^m^^^iz^^x^ 

[0 0 17] 

izmn^n. m^m(Do-h. ^(DAmmmmummmmmt^m^r^mmiz^^ 

t>m^mmmmzmmt^mmm^^mt^mmiz2:^xmm^nx\f^^:iiiti^ 

m'^^Bttm^mmmmzmm-t^mmmi^^mh, n&^m\ihr=:V^mx. ^<d 
AMmmmf)-'i^^^f:^mz\&i-fy^oiz'm\ ^(D^^^mt)^ ^(DAmmizMi^x^ 

L < ^i^tl^CJfiv^H^®.:^^^, yt(DA%tmizMLxmW.^ L < tt-etitcjav\4^ 

•^'^^(DAMmzM Lxmmzmm^tir=.m^B^^iz j: o t ^ c 

[0 0 18] 

^mmiz^^mmmmmm^mmxit. m^mm^m^izMLx^(DmMmKm 
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[0019] 

m^t^mmm^^mL. ns.^muLr^v^mx% ^<DXMmmm^^<b^^L^mz 
m^iz. ^(D^^^m:^mm.izm^i^nr:^mm6^^iz^^x^\:>^^^m^^&.m 

[0 0 2 0] 

&.r, ^mm(Dmm(DmmiZ'D\^^xmm^mmLxmmizmmt^o 

[0 0 2 1] 

im 1 (DmmcDmm] 

\>^x:ij^-mmmm^n^ 3^:^^(D^(Dx:^^o :i(Di9immw.mm^mmit. 
ytmi oiz'i^^x, ytmi 1 uv (^^^) /i r (^.^m) 

^^-1 6 t^mmzm^x\>^^o 

[0 0 2 2] 

^mi lit. i^^-mmmBiZiii^mii^n^. w^^^^xfrn^^^^ 
m^Mm^j:mm-^}if^-DX\f^^o 

[0 0 2 3] 

UV/I R;!j^y h^-r;i/^ 1 2 it, ^Ml 1 ti'^^'^ ^ntc-B^mz^ttl^ 
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1 4 it. uvyi R^v hy^^v^ 1 2 ^mmLr^^%:mm^-^r9t(Dmm^^ 

[0 0 2 4] 

•tS J: e) ^C;^oTV^-5„ 1/>X2 3 Rti, ^-f ^ □ ^ ^ ^ ^ - 1 6 {C i o 
TMIif$tlfe^fe3tL R$:, WL^^-^^)\y^2 4 R tcm7tt--5 J: ^ (C:^ o T Vn e„ 
?0tH^A^;i/§|J2 4 Rli, ^)Klif^^- 1 7^ j:tJfA3t U>X2 3 R$:/^bTAl^ 

[0 0 2 5] 

-©^|=f§g?ga^^^^Sli, $p,{c, ^5r>r ^ n>r ^ ^ ^- 1 6 ^fcoTr^-lt 
[0 0 2 6] 

tl^afe3tLG<^^g&lC?{>oT, m3^l/>X2 3 Gi:, ?g^A^;i/gP 2 4 G 
ili#lC-|ixTVN-5„ m3^^>X2 3 Gli, ^U>i V ^ I 8 tCJ:oT:J> 

It^tl^t^^Ei^LGS:, ?Kh%A:^;H[I5 2 4 GlC^)t-rs j:e»lC;&oTV>S„ 
A':^;i/gP2 4 G«, ^^1/>X2 3 GS::^bTAMLycM^^5feLG$:. lif#M# 

ic^s T ^r^sijtc^ii-r -5 aig L T V^ -5 „ 

[0 0 2 7] 
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2 4 B ^S:J^H#^C'fii;tTV^So ^;Slt^^-2 0 li, ^ ■>( ^ U y ^ ^ - 1 8 

^~ 2 2lzmxKM^^^oizf3t^X\^^^. ^KM^^-22it. 

-2 Olz^-oXKM^tl. U I/- 1/>X2 1 $::rrbTAItL7^»fe^L B 5:, WL 

^A:t^;i/§l$2 4 Bizm-1^xi^m-t^^oizrj^'DX\^^^. WiB^-^^JV^2 4 Btt, 

±KM^^-2 2iz^'DXKm-^n. M%uyx2 3B ^i;rhxAmvr=.w^yt 
L B mmmmzjti^x^mmizmm^^mm^mLx^^^. 

[0 0 2 8] 

(Z))^]^*^3St>^^«{C, 3o(Z)^Ei3ifcLR, LG, L B Sr-^^t* -SM 5:^ b ^ 
-r^n-r>y^'yUXA2 5 $:{i;tTVA^„ - ©SMMIS^^^t^Sti, * ^* 

^^n-r ^y^'^uxA2 5f)^^mM-^nr^^^yt^. 7.^ v-y2 7iz\iiHxn 
m-t^r=.^<^^Muyx2 6^m:^x\^^. ^-r^n-r ^y^^:/uxA2 si*, 3 

0(^AM®25R, 25G, 25G^, 1 cxDffiM® 2 5 T i: bT V^e„ A 
lifB2 5 RjCti, ?SS/N°^;i'SP2 4 R-fy^i^mM^tlf^m^^h Rfj^xm-t^^o 
^C:^oTV^^„ AM®2 5GtCli, Me^A^t^ ;i/aJ 2 4 G :^)^ ffiff^ ti;fe^-gl3^ L 
Gt)^AM-t^^olZfjt^X\>^^. Alif®2 5 BlCli, ?g^A:^;i/g|52 4 B3b^e>ffi 

l^$tl:t»fe^LB5^)^Al^■rs<^:c)^c:^>oTv^s3 ^n-r-y ^:/uxa2 5 

tt, AI*®25R, 25G, 2 5 GlZXMLf^ 3 -dO^^^^^^LX {Hmm 2 5 
[0 0 2 9] 

EI2li, ?gSA:^^;i/g|5®M^«Pftg$:^-rt;®T'fe^. ma/\°:^^;i/BP 2 4 R, 2 

4G, 2 4Bii, mmMMt.fjt^yii(Dm^ti'm^ji^<Dfyx. "to^mm. mmt^ 

2lZ^Lt=.J^OlZ. m^^^^ Jim 2 4 (2 4R, 2 4G, 2 4B) ^(DXM 

mij-^^miz. AM{aiM3t«3 1 ii, m^^^^jis 2 ^^mmm^s 3, 34 
mmmm^^s 5 t.^mhx\^^^o mH^/^°:^;^^2 4o#5^^M^fcfei:ts 
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?gH^yN°:t^;i/3 2p«ga)?R^MlCfe{-tS^®AltMf«®?lKH^:0'^lCj:oT^-r 
[0 0 3 0] 

rz:T% ?Kh^A:^^;1/3 2*'?, :$:|§0^lC^J-t-5 m^nm^m^i <D-M.P^mizM 

^n-r. m^/N°*;i/3 2 ^miif{H!i®3t«3 5 iioMT^tiii, 'ftScz)^sicgH« 

3 ^i®wiciBg$tiTVNT^^vNo ^t^. mzxit. yt^mmm^3 3, 34*^ 
^v^^cllKL;t^ffii:?&oTv^Sy^)'^, yt^mmm^3 3, 3 4*^svNjc^*Lfe 

ji3 2 uti^mmLf^'^mx&'ox^Bk^'^. 

[0 0 3 1 ] 

m3it. m^^^^j\y3 2(Dnm^jtm^^m-t^a)x$>^. m^a^'^^j^3 2it. 

$:/^LT^|pJ@SS3$tlfeMl&Ia^g4 0 a i: $:^i;tT 
[0 0 3 2] 

®^«SS=K4 0 b li, ;!/^;^«=K4 7 ^, Zl(Z);!/9xa^4 7 ®^®AlifM 

$:^LTV^-5. Mm«M«4 0 bli, ^7^, Mmm^BU 4 5 ^ i: ^y ^ V 

h U ^::^gP4 6 tm^0m4: 4 (DWlC«Jg$ tl^cSB|SlJ^4 9 &;tbTVNS„ #® 



1 3 



miiE# 2001-3016253 



#2 000—1 9 4 224 



V=yyV:^^ (TFT ; Thin Film Transistor) Tb'^^M^tl-Sc 
[0 0 3 3] 

@gfBlJl4 9 (7)?gB^M4 4 (Cgl-r-SM^Stt, ?K0^M4 4 JC ^ i-J -5 ffiMfl 

izmt^mm(Dmm^^it. m\^m4: 9(Dmmizmttir:Lmizm^x. -^^iri 
izmm-^n^. &.rxit, ^i(D^\^y'!f^m^m-t^inzj:i)Mtn^m(D:^\^ 

[0 0 3 4] 

mo)mm^m4 4 izm-t^^oizmm^nx^^^^. mi^m^^ 8®mM4 4 tc 

MM4 4 {c^t-tS3tOAMMM^ (@HrRlM4 8 

) iz:^^-t^m^^^(Dmn:^\^^m^^r=.^iz, mmmmmm^ 0 h(Dm\^m 

[0 0 3 5] 

If I TO (Indium Tin 0xide)^<Z)^^#«Mt??^fig$4xT V^So ^fe, M\^nm 
43it. (Mx.tfg^;®«fe) ^CM$4^TV^^o x'-r^ni/^ 

X4 2«. ^t^f6j«^4 3 CD3fe(Z)Al^{IIO®^C^jl^4^TV^-5= V'f^nU>X4 

2it. mmmm34 5izM}t^Lxmmnn^nx\^^^o 
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[0 0 3 6] 

bfe)%Lllj:, ^•v'-re^n 1/>X4 2©5tlfiS:jl-5>fe^:$)-$:IM?VAT, ^-e>f^n 
1/>X4 2 0f^MlCj;U, ^CDAM#S;^)^> ^ftl OlCMLT:^|ge 1 h t=:nm 
V^7^^^^T'm^M4 4 {CAl*$-&^tl-5c * ?Kh^/N°:^^;I/ 3 2 ® AM ICM b 

xm^-fy-'^ (nmi oKMvxnme 2 a to AmLt^^i.2it. ^^-f ^au 

yXA 2(Z)f^fflic u> nme 2 a i:ttM^^:^Me 2 bT'mH^M4 4 iCAlKf^ 

[0 0 3 7] 

®^^LTV\S„ 04T'lj:, 3tflff 1 0 {c^^ff >5:it:^S: z ffi^i b, z$iSJC]ft 

3^-r.'5¥Mf^(^2o®ie^$:x, yllfli: LTVx^o Mh^M4 4 tCfclt'S^C^Alt 
®fe<J:tJ^ailif®«> X y Affile ?KM4 4 {C«. «iS[(Z)#^/^®?KH^ 
0 7b^?>^S:^^vf^>y ^?KH^7b^i^A$tlTV^^„ #?KH%r$^^ 5 0 li, 

0©i7^i^;R|fili, ^OAMfei:t>*mi*MlcMbrWtcSB^iJ$tiTVN^„ IBfoI 

jg^4 8®^if >^*:S'fHiR 1 i:, shib]M4 9 tr>^*;5"r^R 2 li, svNtcitts^t- 
^^o\zn.^-^tiX\^^. EI4®MT'li, iHf«im4 8(D^if >^'*:&fBlR 1 SrxfS 

[0 0 3 8] 

4 8 ®^®{Cjg$tl7^^tf>^^a.a<Z)>f^MlCi U, gBr&Ij^4 S^^lf ^^^'^^IrIR 

1 i:|pI-^IaI^c@B^J$tLTv^-g>„ |BI^^c, SHi&J]^4 9 i:®#ffif^3fijc#^i-r'2>?S 
H^^'-^-ii, iHfpjM4 9(Z)^tf>^^:&rniR 2 2l^^^^|l^-:&fpI^cg^?|J$4^Tv^-53 ^ 
tf>^;^r«iRi, R2^isv^^c^l:5^brv^s©T% 5 o li, SHr&JM4 
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mytmt)^^i:^. %<Dmm:^mm^a<Di3i\:^ti:^mz'm^x9 o- m^^^^^ti^ 

Q 

[0 0 3 9] 

m^it. mBmizn&^wMi^r=.t.^(Dm^m^^<Dm^mm^mhx^^^. m 

^sffii*^ ^mi oizMhx^n (yto^AMmizMvxmm t.fj^^j:^izm^m 
5 0 (Dmmmti^mtt^o 

[0 0 4 0] 

rrT% mmmizit. m&^muhf^mmx. mm4 4i^(Z)^T<z)?gH%^^^ 
5 0-hK ^mi oizMLx^nt.tjt^^oizmmv^m-fy'^mt-t^:r.iit>m^L\i^ 
o ^(D^otjtmm^mx$>nii, ^mi oiz^^nizAMi^r^yt^. mm:^M'^-' 

. '^^iz^^Mmti^iit^±*'^-ot^v^miif£^^oizm^mmti^^^t-t^o m^x 

. WL^bM 4 4 }im^m4 Q , 4 9 il(7)#®#i£lCfeSm^:9-^5 Oli, 
^CJ3V^T^, ^®^^^;Sffi3b\ 3^fft 1 OlcMLTWT'liJ5c<, M^b:^@H^fm 
Mt?^oTV^So r(DJ:e)lC)t$tfIl 0 {C^LTTOb^^t^McOM^^^^ 5 0 ^^^^ 

^-r^ftL}^. mmM.m\zir^\^x%mi o\zm's\zm.mm%%fi'^Kmt^}i. 

So *^]^®?^ffifC^VNTtt, 3<DJ:e)JC?SM4 4 i:SBf6j|^4 8, 4 9 
Sf^jaX'^-r-Sfilffi^S:, 3t^M«^^3 3, 3 4 (|1I2) j: oT)t^6^{CM 

[0 0 4 1] 
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, M^M4 4*^ iE0 im^mmti^w^^m^mzm^-t^^mm^^mt^m 

[0 0 4 2] 

fnl®@#f^$:^tl-ftln X, ny, nzi:L/TV^^„ ^ ^, EI 9 ^ i: t>*0 1 0 T' 

tC, llfi'Sl^H^T'li, X, y|fi:&[Bl(D®tf^n X, ny<©« (J2^T. n o hlHt" 

z$fi:S-|nr®®^^n z ©'fii^n e iif-Si:, iEc^lffittM^5 1 (09) Xit. 
rne>noj CDM^Sr^fcL, A® 1 Ifi'l^M^ 5 2 (010) Xlt. rne< 
noj ©M^$:?i:^f= m-oX. ACD Iffi'fiM^S 2C0®^^ffiR^li, 

hKMhf:L%\zn\^xm.m^^^m.h. mm-t^zt^^x^^o 

[0 0 4 3] 

0 7li, m^sM^ 4 $:=^fi^-r€.?|gBlr:S'^-(7)@B^mffi^^^li«^^^3 3,3 4 

^mm-t^if^MM(7im^mmtL<Dmm^. miinmmvimz^^xm^^iz^L 
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fc, mm-^MiziBi^ ^m^n^^it. M^M4 4®M^fI^^c|o]:;&^e)^c«ev^, ^(D 

AMMMi^fc, gHfpI]^4 SMi^^^JiRlc, ^^Ifl^^^l^^ fcS!:t>±:;i)^^ 3 o<d?Sh^^^ 
^4 4 a, 4 4 b, 4 4 c*^#^fibTV^-5„ ^fe, >t©ffii*MM^lC fefoljl 
4 9{II*^P>lli^C, ^^«|;?)^^^fCAZt)±*^'5 3 r3©?gtH^^^^^4 4 f , 44 e, 4 
4 d*'^#^ELTV^S, 
[0 0 4 4] 

%^mm.m^3 4iS^. WL^uM^ AO^Z-DO^WL^a^^^ A c, 44b, 4 4 a (C^ 
^SLT, 3tC0At!f{H[f*^^JlB{C. 3o®i^^3 4a, 3 4 b, 3 4c-e^^$tlT 
V^-5>o )^^«^3g^^3 4 3 4 a CD^^fS mH^^^4 4c(Z)^ 

^f^^oTV^<2>„ )^^ffi«^^3 4 ^CfeV^T, 3 A c <D%mm\t. Wi 

^B^^A A a(D3^^||l[hWil^oTV^S„ 3® J: e) ^:$3^^i^^'J*^^$tlTV^S 
riltCiU, m^^^^4 4 ctC^f -S3^^«ftt*^. ^^M«md^3 4|^(D^^^3 
4 a{Cj;or^f4:)4x, 4 4 b {C^-t-5 3^^««A\ 3fe^^Sf»^d^ 3 4 p«g 

(^:9-^-3 4 biCj;oT#4Dtl^o ^fe. MBlt^^^-4 4 a{C*f-r'5^^S«*\ % 

^mmm^s A^(D^^z a c\z^^xnt>t\.^. 

[0 0 4 5] 
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, 44e, 4 4 diZMrnVX. )t (Z) AM*^ ^jMBIC 3 3 3 a , 33 b 

, 3 3 cT#^$tlTV^S„ yb^mmm^3 SiZiS^^X. 3 aCD^^mit 

. mm^^4 4f<D^^mii^^7ii^j^^x^v. ^'f'3 3 h(Dyb^mit. mmi^ 

^4 4 e(Z)^^ffli:5^I^^7^l^oTV^§„ ^^mmm^3 3iZi5\>^X. 

3 3 c<D^^mit, ?K^:9-^4 4 d(Z))fe^fSi:5p^f ^^oTV>§o r^cfcei^^t^j- 
^^»J*^^$tlTVNS - iitCctU, ?gH^^^^4 4 f {C^^i-^3t^M«35)^, 
«*d^3 3I^®:J>^3 3 aiZ^-oXnt^n. m^B^^4 4 e {C^fS 

. ^^mmm^3 3\H(D^^3 3 hiz^^xnt>ti^. tjt, ?SH^^^-4 4dtc 

^^mmm'f'3 3\^(d^^3 3 ciz^^xi7t>n^o 

[0 0 4 6] 

tLXit. m^it. ^±^My^ m) ss® rpuji wv piim 17 Ktf^i- 

Aj (JL^AT, l'wV>'^';bAj i:v^e>o ) A^^-So WV>'^';l/A«, TAG (Tr 
i-Acetyl Cellulose) y ;]y2^(D±lZ. V-@HrSlJl$:^^LT, ^tf>^^^ 

m^MLt^^. ^ihiz, y^n^^y^m^m^m^. mm. mmm^^ti^xmrn. 
m^H6^^(D^mnfi'^m^:fs\^XTmimzmt\.x\^<mm ^tirvx-s. 

^ig^g7?^S^CoV^T^i, #^¥7 - 3 3 3 4 3 4-^^25;?g^J:tJf#F?g¥8 

- 5 8 3 7#<^$g^^ciE«$tlTv^€>o ^ti 6 (©^i^^^T' %^mm.i/-v\z^ 
m'^mr^nmkit^m(DM.ii^mr^mn^fimWim\fi^nx\i^^o 

[0 0 4 7] 
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'^^B(D^M^W'DmniiLxit. nm^7-3 3343 4^^Am^^nnm^s 
- 5 8 3 7^^jkmmztm^tix\>^^rimmt^^^mmt^ziiti^-^mv^^ 

[0 0 4 8] 

TV^So 06lC^bfeJ:e)C, A*fM^«C 3 1 ^ miifM3l&^ 3 5 li, SVn® 

^tiTVN^o ^fe, AlifM3^=K3 1 ©^iMfUP 1 li, ?^^^>'^°^;^3 2jci3t-t-5> 
@Hi^l^4 8 (03) <D9tf>^:^[BjR 1 i:|^-^r&Ii:^-5c^:e)^c|g^$nTv^-5 

(133) (Z)^l^>y^fpIR 2 ^m-^lRl^^-S j:e){Ctg^$tlTVN§„ "T^^Dt. 

^^i:5&oTv^So ^^mmm^s 3it. ^(DAMmmiz^^^-t^^^ muz 

fel-t-5:$3^^3 3 a) ®3t^$lff P 3 (^:&rpl7b^, g3rRim4 9 ®^ tf>y:^fpIR 2 

[0 0 4 9] 
[0 0 5 0] 

tr. mi^^mi^x. nMmm^Bm^mm<D±i^m^jt^miz^^^xmmt^ 
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[0 0 5 1 ] 

TMM^tlfe^-fe^tLRli. ^^b>X2 3 R^:f^LXm^aJ^^JVm2 4 RJCA 
lif-rSo ?gH^A;^;i/SP2 4 RlCAl=fLjt^^^3^L Rti, M^A°:^;i/g|J 2 4 R JC^ 

AM 2 5 R}CAlif-t-5 = 
[0 0 5 2] 

i^u^ 1 6izj:^r^m'^nt=.^(Dm(D^^it. mz. 

■^n^o ^-f -f^y^^^- 1 8 lCj:oT^lt$ tlfe^-fe3feLGli, ^^Uy 
X2 3 G^ifrLXm^a^-^:^JV^2 4 GlCAlift-'S. ?gH^A:^ ;i/g|5 2 4 GICAIJL 
^a-fe)tLG{i. ?gt^A:^;i/g|J2 4 GIC^V>T. ®#M#{C^& CT^W6«J{C^ii 
^n-r ^y XA2 5® Alt® 2 5 GlZAM-t^o 

[0 0 5 3] 

9 $::rrbT^;Klif^ ^- 2 0 {CAM rziT'. ^;Slif ^ ^ - 2 2 iCf&Il^rTMlif 
^tlSo ^>Slif^^-2 0{Cj:oT>Slif^tl^*^)^LBli, Ub-P>X2 1 
$::?>LT^;KM^ ^- 2 2 iCAMb. Cl^T', ?K^A°;^;i/|f[J 2 4 B {CffiJi-JTMM 
$tlS„ ^MM^^-2 2{Cj:oT;KM$tl/c»fe^LBli, ^^1^>X2 3B 
$::rM>T?g^A:^;i/gP2 4 BlZAM-t^. ?K^7N°;^;1/§P 2 4 BtCAMLitW-fe^ 

LBii, M^A:^^;i/giJ2 4 B^c^v^T. mmm-^izmi^x^mmizmm^nt^^ 

. i7 y ^^V X2^2 5(DAM^2 5 BlZAM-r^o 
[0 0 5 4] 

^-r^^n>r^y^yUXA2 5{CAlifLfe3o(^)fe3tLR, LG, L B li, ^-T 
^^□-r ^y ^^UXA2 5(Z)f^M{Cj: U-a-fi^^tl. ffil*®2 5 TA^^iigl^ b>X2 
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iglifi^>>C2 etc ioT, u -> 2 7®ttf®M*feiiW®^fcigJW$ti, y. 

[0 0 5 5] 

r^ic, ?KH^A:^;l/g|J2 4®f^M^C0V^T|^i^f So Ai!fMM^=K3 1 (02) 
(C-fe3^LR, LG, LB*^Alif-t-5i:, ^C^^iilftP 1 (0 6) |Bl-(Z)Jgm^ 

r&i®it[f^ig^^:9'®*^^, Aiif{H!i^7t« 3 1 ^mm^^o Ammm^^3 i 

mLtc^m^lt. m^B^^^JV3 2KAM^^o ?S^/^°^;^3 2{CAiifUfe 

)^(Z)^$i:^iftt, -^4 ^UUyX4 2 (H3) ®#MtCj;U, Alif{a!lM7t«3 l 
{c^-rsffilif:^lii:tiM^S^;ST'?SM4 4 (CAIift-So 
[0 0 5 6] 

rziT% ?S^/N°:^^;i/3 2 {CfeVNTMM4 4 {C«i± UT V%Sii«it^M(^ 
(05) iZlt. m^^^-fy^. i2lBlM4 8. 4 9 J()^e)MBM4 4®tfJ.(>M^5ctC 

\^f}^^izm\ ^(D^^:^mti^^^iziL-^±ti^^r:Lmnv^mtfjt^o ^ cosmic 
^v%T> MM4 4 tcAitLfe^ii, ^ti^x. ^(DAMmmmz^^-t^m^B 
^^t^cDmmmmmi^^^^^m^^'f-tiiz^^xmm^^^i-f^. r^e) t. 
> ybcDn^mmmmiz^^-r^m^^^iz^^x^^^mmifrit. yt^mmm'^-s 
siz^-Dxmm^n. mm^n^. --js. %(DAMmm.m\z^^-t^WL^^^K 
ckoT^tteMJffii, %^mmM^z A\z^^xWim.-^n. mm-^ti^o z.<r> 

cfcexc, ^^li«^^3 3, 3 4{C<J:-5)t^ffi«*'J^ff*?tl-5r ^tcj; U, ffiMW 
^3t^3 ^\ZAM-t^%m%>Lhj^lS^. mitMM3t«3 5®^SiiifaP 2tCji^bT 

tc J:oTiSJiX$tl, ^JML/J&V^®T', M^®^^^^Ml±, VNt)V^5-5M 

[0 0 5 7] 

M^M4 4 ^C«JE$:MbTV^;^V^^ffi,(Z)i:^ (04) tCli, M^<^fc 
Dtl{Ci;oT£g3fe'(i*^^£t:;, 3tCOigl&^fnI*^MH^®feDtilC?{>oT9 0" nife^ 
ii:e>tlS= Z14xtCj:U, ?K^/n°:^;1/3 2 $:m*f b^^li, -e®igl&75'l6l*^ffilif{ai 
3 5 O^igffi P 2 (0 6) )Ln-'-}S'^\ZtSi'') . 3t^M«^^3 3, 3 4 $: 
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>X2 6 tC J:oTX^7 y -> 2 7 {Cigl^fSnS. ZKZJi:^, M#(D^^*^®li, 
[0 0 5 8] 

2 i:<Dra^cg^ttbTv^s„ zcDm^izit, m^^-^^ji^s 2izAM't^m<Dmmx' 
t>n^o Lti^Lf£t)^'h. :i<Dm^izit. Mh^a°:^;i/3 2{csgi-t^tiTVASv-r ^ 
4:^(DXMnmtmmm4 4^(DAMnminzmiJ^±\::'Xvto. r^jcexcA 

0 7{c^bfe3fi:|ii6©?^M{cj3t:r-£>MH^Al^;i/^2 4 

tctt, )t^if«^^3 4;?)^ m^s^-^^jvs 2izMLxy{i(Diiimmizm»^nx\i^ 

[0 0 5 9] 

&.±m,mLr^^z)iz. ^mm<Dmmiz^tnt. ?s^/n°:^>;i/3 2jc^LT3te(Dm 

mm^^izM-r^9t^mm^no ^oizL f^cDx. Mb1a°^;i/3 2{cis:i-te>tiT 
v^-5 v'-r i/>x4 2®^#5:^i:t'Sz:i:;&<, %(DAmmmmiz:^^^^m 
^a^^iz^^x±\:>^mmm^mm-t^ziiti^x^^o ^tifci*;, x--r^ni/ 

>X4 2(7)^#$:^t:t'5i^^<> miy'<J\y<Dm^^^m^^:r.ilti^X^. V^M 
[0 0 6 0] 
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^m^^mm^^^oizbr^-^K yt^mmm^z s^m^-^-fiz. yt^mmm^s 
4<D^^mvf^^oizLx^Bi\^\ z<Dm^iz%. yb^mm.m^3 4:iz^^x. 
<i^^rj:<t%. m^mM4: 4 izi5i-f^yt(Dxmmmmiz^^-r^mB'»^iz^^x^ 

iz-^^ ^ nuyx4 2i}mi'^^nx^^^m^^mizmmi^t=.t>^. *?s^ii> -^^ 

[0 0 6 1 ] 

mz, :^9^m(Dm2(Dmm(Dmmiz-:>\^^xMm-t^o ^^s, s^y<r(Dm.mxi>t. 
±mmi(Dmm(Dmmiz-3s\-)smmmmiim-(Dm^izitm-o)n'^^^L. m 

[0 0 6 2] 

01 Hi, ^mM<D^2(Dmm(DmmiZ'^^nMmm^mm^mmiz-i3»^m^0 
A:^jvm(Dm3m^^m't^(Dx$>^o ^mm<DmmiZ'm^mmmm^Bmmmm 
(ommt. mi nzmi^r^m^^'^:^)v3<Dmm^m^x. ±umi<Dmm(Dmm 

^xmmmizm}^t^(Dx. &.rxit, ^^m<Dm^^'^:^^i^<Dm^^^ti^xm 
m-t^. ^mm<Dmmiz^i>'^^m^^'i^ji32 4 A (2 4R, 240, 24B) 
ti^. Ei2{c^b;*^?K^A:^^;i/Si5 2 4 %^mmm^3 4 tmmmm 

%^3 5 iKDmiz. 3^^ffi«^^-3 6;^)'^is:^-^e>tlTv^s*T'fe^„ yt^mmm^ 
3 6i±, mmm4 4(D^mm^iz:^^-t^m^B^^iz^^x^'r^mm^^9t^ 
mizmm-t^r^tb(Dmm^mhx\>^^. zzx. ^^mmm^3 6t>K ^^miz 
fett^ ^m3(Dyt^mmm^i (D-M^i^mizMj^t^t^. 

[0 0 6 3] 

2t.iiiSimmyb^3 5 t<Dmx$>nit. ii:M(Dmmizmm-^mx$>^o m^it. 
yt^mmm^3 e yt^mmm^3 3 t%^mmm^3 4 tomizmmi^r^'j 
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[0 0 6 4] 

®i2«, m^m4 4^m^-t^m^s^^(Dm^mmt^^mmm^3 3, 3 
4, 3 6^mmt^mmn<Dm^mmii<DmWi^. m^mw^mz^-oxm^ 

<5 cfc e) tc 7^ o T V^ -5 . 
[0 0 6 5] 

V^^^M OtCMLT¥ff=foL<li^tltC3aVN:t^ffi) {C@B^J$ tlfe^®. ^ 

x^ntr£^o)x. ^mi oizMLx^mzAMLt^mzMLxit. mmmit^ 
l3^v^. Lfj^Lfjtt)^^. mmizit. m^M44{zit. ^mi oizMLxi^fsbo)^ 
mts^h^^<(D%ti^Km-t^o z.(D^^\z%mi oKn^xm^o^nrntf^^^t)'^ 

KM-t^h. WL^6^^4 4 & <D%^m\zMhxmi^i:i'^%fi^xm'^^^t.\zrj^''} 

^4 4 E(D%'^m\zn\^x^i^%f>'^A^-t^z.t.\z^-Dx^it^mm^^mm.i^ 
n-D^m^mzm^-t^mm^^^mx^. "to^^mmt^K mn^m\z^^^x. m 

m.nM.t.r^^WL^6^^4 4 g®)t#|fii:Wi:5fc-5>i:e)^cgH^J$4^T^^Sc 

[0 0 6 6] 
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3 3 3 4 3 4#^#fe<J:tJ^#Bg5p8 - 5 8 3 7 #^^^{CfH«® R^^^-fb-^i^?: 
[0 0 6 7] 

^^t>izi,r^0x% m^m^ 4(Dm^:&m(7)±mizm^x. m^^^iz^^x^ 

[0 0 6 8] 

-mz. w:mm<Dm^mm^mmizn^^xit. m^B^-^^juzMLXi^itytmiz^^ 

r ^l^±^^'>^v^o rtitc^L, istmmm^mmmmz^\>^xi,t. a^, ^k^a^^;!/ 
*ii£g(^?^ffitc^it-53t^ffi«^^3 6;^)^, nMmmBm^mmizi3\>^x. ny 

[0 0 6 9] 
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[0 0 7 0] 

iyyx^m^t^mmx&^m'^izi3\>^x^. v>f iyyx(Dmm^^i^^ 
r i:7^<, ^(DAMmmmz^i-f^m^i^'f'iz^-ox^i^^^^mtji^mm.^m 

[0 0 7 1] 

t>, yt(DA§immmiimMmmmii^m^^r^$Mmiz^^-t^m^^^izj:^x^ 
D ^^^m^^mmm^mmt^m 3 (D^^mmm^^wnf^^ o ic vr=.0x. m 
^it. m^mm(D^m^^'f-t>\ ie® iifl'ffi*g^*^i^o«M«jc*g^-t^M 

mm^^iz J; o T ^ c s 3^ ^6<i7^^i=@M(© ^ ^(Dxmmmm t mmmm 
mt^m^tc.mmiz^^^t^m^s^'f'izjz^x^i^^^^m^Mmm^^mm-t 

mi] 

^^m<Dm 1 (Dmm(Dmmizm^nmmm^Bm^mm(D^i^m0^^B^m^m ^ 
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CEI14] 

[mis] 

M ^^^^S ic iSffl b :t ^-^ {c o V N T IJi 0^ f -5 ?t © la T' -5 o 

lo-ytm. 11-ytm. 24 (2 4r, 2 4g. 2 4b) -m^B^-^^^jvm. 

2 5-^^ X2^. 2 6 -Jglff 2 7 - ;^ U - >, 3 1- 
AMmm%^> 3 2 3 3, 3 4. 3 6 -^t^M^t^^, 3 5-m 

MmU%M. 4 2-x'-r^n 44-?^^M, 4 5 -M^mMgU, 48, 
4 9 -gBlPlj^. 
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